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(57) Abstract: 

PROBLEM TO BE SOLVED: To perform a multilevel 
display without increasing the scale of circuitry by 
impressing effective voltages in accordance with the 
gradation bits of input picture data on liquid crystal 
layers to suppress a picture flicker and a display 
unevenness. 

SOLUTION: A row driver group 4 impresses a scanning 
signal on row electrodes 61 of a liquid crystal panel 6 
based on a signal S320 to be outputted from a pulse 
amplitude control circuit 3 and a signal S230 to be 
outputted from a timing control circuit 2. Similarly, a 
column drive group 5 impresses a display signal' in 
accordance with inputting picture data S101 on column 
electrodes 62 of the liquid crystal panel 6 based on a 
signal S310 to be outputted from the pulse amplitude 
control circuit 3 and a signal S220 to be outputted from 
the timing control circuit 2. Liquid crystal layers are 
held between these row electrodes 61 and column 
electrodes 62 and respective intersection parts of them 
correspond to pixels; Then, a display is performed by 
allowing the liquid crystal layers in respective pixels 
to change optical states in responce to effective 
voltage values of a driving voltage impressed between 



the row electrodes 61 and the column electrodes 62. 
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OFF 


2.368 


0 
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o 


1 


+ 


«- 
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OFF 


OFF 
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OFF 
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ON 
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0 


0 


1 


OFF 


OFF 
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OFF 
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OFF 
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OFF 
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0 


i 


1 


1 




OFF 1 


OFF 1 
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2.3J6'- 


0 




1 


1 
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OFF 




OFF 
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0 


0 
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OFF 
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1 


0 


0 
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ON 
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Q 


0 
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1 
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OFF 


Off 
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0 
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OFF 


Off 


off 1 


ON 


■OFF 
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OFF 1 


OFF 


OFF 
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OFF 


Off 


OFF 
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tO 1 2 2] *3l^-f«T?W:. A*£;h,5 5 tr<y hco 
Itr^SlOl (2 5 = 3 2f@fi) ^LT, 64@ 

£0 S120(^$ti5 o ^tt, W7^0 

[0123] ft, 2^^-^ S 1 2 0 
JSt^Hatfftfi, 0 4 b7t 2 ^S^y^-^ SI 50 



[0124)012 (a) Xtf ( b ) te s 6 
{Cffttn^^^^S'fl^S 4 2 OSl/T-^llfS 5 2 0 
. <&«J#Sr*L-C^£ 0 *3fc:«oT, *acfS*S 4 2 0 

»^±i3. o 2 v<o«ffi^Hiapsn, ?KB£ttBra 

*ttOVO«E*B3*DS*tS a 012 (a) RXJ&t 

[0 12 5] ^-^ff-^S 5 2 0 i: UTf^:, 01 

2 (b) ^-TJ:5^, ^ S 1 3 0 fCjGSC 

7 1 d^fet^7 3 * t?|l± 4 . 2 

4 V, ±2. 12 V, at/O V<OV^tt^©«E^s % 
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^7l^--A4d»e)1?-^7lx— A6*"Ctt±2. 12 V, 
±1.. 0 6 V N RTfO V<D\,*'f t hti*<DftEE&?fti)U£tl 
^° 

[0 12 6] r<0±5iC, **»»2^J:i«*aEjS* 
[0 12 7] <§fe«7gjB3> *Siafi»ffl|-Ctt, 

[0 12 8] *IJ^fflteJ:5*»«*5611<0*j«H: % 

*J£^fi§ l M J: ioo GBJW»cKtt*a; 

o (««fc*v^^±±^R?^va^l*a;oa^&) tresm 

2&U*2' {C*5ftS^V^S>Jfli|eIBS2 1 8rSU§fr*-5 i: 

[0129] imi, *j8B9ft^v— A*W^Cica 
fflLfcl^M^f 3 0 0Offi^^LTVN5 o 

— ***y i 1x1^— ^i?i^^ms&i 2>Hix.-ci^ 

EK2 l*s^FKi:*S. -t<Offi(0*jaEtt:«fi«*aSil 1 
[0 13 0] #*!teWc:i3V^T^ ^x-^^^IelK 

i m^—? sioi#i 7i/-^Mt?A^$ 

nmW77U— 7l/-A^^yi 
Hi, 1 7^^!^^^^^ -tOBlift 
?Srn7U- A<D&[ffl<R«p-*-a 0 17^©M 
r-^ft n 7 v-^»K^mt§*¥*Sira 

[0 1 3 1 ] #1zU?*\Hlffil 2ttU 17U^ 

Ti:T2:T3:T4:Ts:Tb:T7:T8 

[0 13 9] 

Vt:V2:V3:V+:Vs:V6:V7:V8 
[0 14 0] #t^7i/- AfflHJT k |cd3rt*2tt«* 
«H8H k (^-V) ^UtL k (^-7) ^ S (14) XtJC 



30 



■0|c2k!»i-« e 2ffi«*7 ff -*<DfcT y h«nfc\ _h*ftcD 

0<D&}?y hfr^77U-Mz-i$fcirZ> 0 retell %r*r 
^7i/-Affl|«T k H:-M (TK^jfeaEJBMTH^J 

[0 1 3.2] ^yu^fiffi*|B|lia3tt. 
@Kl^e>^.^.?>tt5 2ffi**7 f — 1 1 OSrgit^ 

K 9 *f 5 X tW K 9 4 LXftfe^/^ 6 

[0 13 3] 7 1 J ^^S(C^V^-Cfl»7Wi^ 

5» fl^tta*^— 1 1 0tt\ n 7 V — AcD^^Sr 

20 [0 13 4] *^»fflfc43V^*. 7WA^ 

^ey 1 1 \CK^m^cr — ^ S 1 0 1 "Ctt*< 2>ftS^ 
-?S1 1 0 8r»S»tf J: 5fc. ^r-^^Wl 

^^o-r^o Sot, Ktm^rf—9 S 1 0 1 Sr2ffi 
l l 0(c^^lt^?>7 A^^ey i i 

30 [0 13 5] ftfc. *«MSr7i — ASCW**lci«flii- 

S101(c#Lt, 8j@c01^^7U— ASri^tt^r fc{c 
«tD, 2 6 = 3 2^P^5^$£o^Ttfcigih$ 0 
[0 13 6] :£»**86«flEffiHu mMJ&mi<DWrfrt 
mm, JtfBCDSC (2) Ctot#t^7l/^i^T k 
(=T ae7 «-cons t. ) 5W7'7WAOi 

jEfflv k ^e>w-3n,T:**e>ns*s x mm±i*, zvm 

40 [0 13 7] *-f, #f^7^^iWT k (m s) 2S. 
a#if^7V— ^<d^— (V) (k 

= 1-8) tr*fU Mx.fl Ziv^tiTm<D& (14) 
XV (i 5) K^-fiS/jjibWHfljSrM-j-s. 
[0 13 8] 
[»14] 
= 1:1:1:1:1:1:1:1 (H) 

1*15] 
» 6:5:3:2:6:5:4:2 (15) 

(15) oJt«S*Srfflv^T*i-i. 
50 (^)J:5(^^ 



TSE<D5S (1 6) 
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[0141] . 










[»16) 










Hi = TixViX1 = 


6, 


Lt = 


HXViX0 = 


0 


H2=T2XV2X1 = 


5, 


L2 = 


T2XV2X0 = 


0 


H3=T3XV3X1 = 


3, 


l_3 = 


T3XV3X0 = 


0 


H+=T4XV4X1 = 


2, 


L+= 


T4XV4X0 = 


0 


H5=T5XV5X1 = 


6, 


L5 = 


T5XV5X0 = 


0 


H6=T6XV6X1 = 


5, 


L6 = 


TeXV$xo = 


0 


H7=T7XV7X1 = 


4, 


L7 = 


T7XV7XQ = 


0 


H8=TaxV8Xl = 


2. 


L8 = 


TbxVsxo = 


0 



[0 14 2] «fot N 8oc01^^^l — J^^t>^:tcS 1 

yu-M<omm mwmztbzm) -era, aa^- 

*<OfflH (Str-xlO &&1r21tat»?*—jr (8 try 
b) .tC*MSLT. TfB(0^; (17) fc^f* 5*3 2ffl 

[0 14 3] 
1*17] 

Hi+H2+H3+H4+H5+H6+H7+H8= 33 
Ht+H2+H3+H4+H5+H6+H7-fLs= 31 
Hi+H2+L3+H++H5+H6+H7+Ha = 30 

" 2( 

Li+L2+H3+L4+L5+Le+H7+L8==3 (17) 
L i +L2+L3+L4+L5+Le+H7+Ha = 2 

Li+L2+L3+L4+L5+L6+L7+Le = 0 

[0 14 4] a (17).^?>b^5J:5^ 1M3 2 

[0 14 5] ^©Wt?tt, **«*«EE©ffi§rBJ£U 

•JltftSfcitK ±|EO* (2) te«oT|fea«BEttfeW 
[0 14 6] **16?5*^J:titf, ^-WBfrfciisv* 

*3tfI#W=ESr±2 6. 0 4V (— j£) 

Afc#LTf4±2. 12V, <Mt7^fc#LTB± 

1. 06ViRSt5riKJ:!), (n= 40 

2) ^ t fcoT4pgi3^§ra : 5r.t^-c^5 o -tttcit 

[0147] -hjfico»fl**^a 300 <om&, 7 W 

^^^H 1 A^OA^IHfeT*— 

*S10 1§r v ttm¥ttt^$tt#: (n) 

MttftyWS 1 0 l*s«WS*b5r.fc r^J: 




< 17 > ^51^9-3 1 9 3 4 2 
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iFfO^lcA^i^T-^ S 1 0 1^-S0 0#fc5«^is^ 
T<£ 0 SP^>s A^7M<fe7 f — 1 0 1 <Z5-gJQ#fc-5^g 

[0 14 8] 114ft -<D±5*WJHfc03KU WA 
fil A^(dA*[lj^^— ^ ^s-go 9 4* *> 5 a&ie** 

5 0 014 (CTj^tlS p (c, «A*#^6«4 0 0fc*5 

2. K9>f^ft!lWlHl]»2 3, J*%*;^9 2 5^ 

Jxti^iy^ 2 ScDW^fit&tfA 
A®*? 5 — *S 1 0 ItDffi (BRl/^<;i/) fcd^fo, gtfiB 

d^sft^ $ *i,3 0 
[0 1 4 9] Hi 4lz.7jk£ixz>£ 5f^ l^ix^-Afei- 

1 icA^^fcA^M^fe-r — 1 0 1 It, £-f-7^-^ 
*v^^H!Ki 2fc*5V^2«^-^fcajftSJx5 

o «*.tf , AABMfcT*— * SlOlfc LT\ 5 tr 
A^flJ^-^cD 1 7 I/— A^H^^V^T. 

±-ett2@©*5iEdSfTft*>H5. #7^^#iaAi 

^■^-^M3&r£;ft, 1 7V — -^SBfHfc*5V^TjK 

*E]»1 2d^fett2 tf> Ffoo2ff/T7-^^ttl^ 

itr^htt, —5.7 i i jd*ta*ttr^ 

[0 1 5 0] K-bcoJ: 5fc, *»Mic:*3V^tt, 171/ 

So ztoztKi;*)* 7^A^S-C4D5J:5* 
[0151] (^5S^SI4) *HJS«!B-t?Mu 

-<r^L<, l7kT*3«t»!IIDT fclBB i:ft5J:5lc:ta* 
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ZtiZo **^7Wi^ffl|BT k lc*«-5«EEffl[V k W:, 

*S^*t^:*5v^r**•^■-<#»B«^:J^:u;, #7U — J^tcte 

[0152] *js^s§3-efi, iRinftinRi^o«as 

[0 15 3] @15it AfflH^SCfciB 

0 0<Z>#MK&*LTVn;5 o 
- 0« A*j^Sfi 5 0 014, m^y*— 9 ^JfetsJ^S 

[0154] eiT, m^m^mm so o<DmfitRxmft 

2 4 0*, yiJ«ffi»M;&s 1 9 2 0* (=6 4 0*X 
RGB) N b#VH»mffi2. 3V, XOT»«£« (Tt 
r+r d ) 13 0ms-efe5 o ^HJteJgffifCSJV^Tfc. SI 
T\ ±Hffi(^LT3 2»JB*^*fi 1 5*S"fCoVNTia 

[0155] — ^ic, ^<D7u — ^p^f^v^T 
tt, 1671 — AgftSrffifllbT 1 6BW3£;3*«:?t5£ 

SJB£jft,TV^5 c ^cox 5fc, 7WAfi:jSff^5 

[0 15 6] *«6»«K:*5V%-CM:, 1671/ 
5o 1 6 7U— Afrfl^i-SfcK). t£S607U-— ASEW 

*5££he-j: 5fc, i&mm&m— 94 § ^^-e^*r** 

*Ofit*BSr**.5fc»©7l/— 2 5 ^Stt^ 
fRlKjy h%5>9 2 6RXfi7k¥-&m h^^V^ 2 7 

-n^^^^v^cotti^-fe^A^fi®^^— i o 
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-^eki 4*5««^— *£sw§iifri f ■ • fcftaosn 

So 

[0 15 7] IM&»tt3 t*fci**<fcj: 71/ 

-^iE^^^^Lfc^Ot&M^^ioV^^, A 

A^HMfe^- *S 1.0 l**«J0#fo*»^*-C-C< S. 
£P*>> A^iIH£x— * S 1 0 lco§3 9#fo-5ja»l^n7 

£o »fta*8f5 0 0ft r©±5fclHJH«:[el3KU 
#J;iFf 1 7 ^S(cAA®4fe7 ? --^dS-go5#to5ftjgL - 

[0158] ei i 6 wta*^— ^*«isij» i ' • com 
mg&i * • • {z7.t)^nrcm^m^r-9s ioin 
94 ^upwfflmiskz* * * ^t)fi7w^^?2 
^v^2 7co«.^^>-^<Dm^>fi:^A^$^5o 

^^■^v-eA^$^5^{covNT^^i-5o i/^tf/u 
^^^(DKtif— 9%^ 7*3.T/^^-ir^-e«ft^ 
/^-^^•r 5®^, a^hi^^^^— ^ co 1 7 ^ffl 

1 7 1 — A»!flB^*5V^TiK>S*x— ^ tt 2 if 
30 yh^iftSo S6oT, -^3— ^lElg&l 4^^tt2 tf 3/ 

[ 0 1 5 91 39cl^ 2 If y h»©2«a*7 f ^tt7V' 

-^^-ey 1 1 ' tc^g:iA*^5 0 «a«$ss«5 o o 

tt4 ?4 >a«IE»*S;-e*>5fc», P»SHCB!R£jh,5 
4 ^O^frmfii 6 1 K*fJE£i"5 4^X 1 9 2 0 ?fl<0 2 {fi^ 

. T2 if y h^Or^^^t), ^ecDir ^CD7 W-A[C^ 

Six* l if jy h*»RS*t. KSEKIfelBlKl 3lca^$ 
40 tt5 0 

[o i 6 0] 94 ^>9 , mmmm2 i ' y icra/sura 

^/^y-J±^W(D94 ^ >?®m&?fy 0 94%^?Wm 

[1IK2 , • • tt. **yummm2 2 1 s ffV94s<m 

«r£j*-*-5 K5-<^M«IgI»2 3' , Sl^K^^J^ 
Ih1K2 4S:>(i^TV^5 0 f5^7U-A^^y 
^25 i^lE^rfn) h^^7>9 2 6RXf&¥ftfa 
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[0161] ^ ^ y SJ$PI§]J» 2 2 ' XT*## >)y^25 
5*4fi l 4yj^il:2fi!fT?iJ±FSr^gU 

eki' • ' <oB«ae«igiKi 3^m^-t^>o ass**" 

ffi**7*— 1 2 OS:, tt£fr?iJ±F£r^Tii:*?^ 
»U S***^— 13 0 it-Cffl^tSo 

[0162] ^u^s«ffiffi§iK3 ' h:. mmmm2 1 

HUSl' * ' ^6>W*SixS*|ftaE*f-^S 1 3 0Sr 
S(t«l9,' ^»**7*— 1 3 OOffiic^j&LT, # 

*JiUT*SS*LfctBflEffitt, ?(JK^-f^5-l' s 5- 
2' . • • ATf5-X' ^UT?IJ1S6 2(CM 

[0 1 6 3] ^cot^ x nVv^fy<4~ 1/ , 4- 
2* . • • M4-Y' fi3E**(d/BV^fc* 

Ti:T2:Tj:T4:T5:T6:T7:Ts:T9 
= 1:1:1:1:1:1:1:1:1:1:1:1:1 
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S 1 3 0 icf^ffl UTtU* £;ft,5o 
[0 16 4] ^tUCJ;^ «ES^/W6±-Ctt H &JjU6 ' 
S 1 3 0 Oig^^T^fi 1 ^^ tcCD®^^— ^'j&s 

[0 16 5] *jt«»«te*5rt-5, V- 

5 5 f jx hfiOBSItT-^ S 1 0 1 WUT, 1 6m<D 

10 fco^TKK1-a o HJfiJKffi3-e«H3iD«BE<DfiffiSr4 

[0 16 6] *i\ *t^7l/-A«|BTAtf«-t^ 

fc*frU 09*. tf, -t^-PixTEcoa: (18) mi (l 
9) fJi»-*-J:5*itW8B«SrRftih5. 
[0 16 7] 
20 [ftl8] 

:Tio:Tn:Ti2:Ti3:Tt*:Ti5:Tie 

(18) 



[0168] »19] 

Vi:V2:V3:V4:V5:Vb:Y7:Vb:V9:Vio:Vii:Vi2:Vi3:Vi4:Vi5:V'i6 
= 5:4:5:4:5:4:5: 4:5:4:5: 4:5:4:5: 4 (19) 
[0169] — ^JSfigT^fC&ttS 2«^ [0171] 

SttfflHk <;*-» XtfLk (*^) Sr. S6 (1 8) R [ft 2 1] 

t5 (1 9) <OJfc«*ftSrfflv^T*to-*-i:. TIBcd^: (2 30 
0) (DX 5K:/££ 0 
[0 17 0] 

1^2 0] 3K ■ 

Hi=TixVix1= 5, 

H2 = T2XV2X1= 4 t 
H3 = T3XV3X1= 5, 

H4 = T4XV+X1= 4, 



Ll=TixViX0=0 

L2 = T2XV2XO=0 
L3=T3XV3X0=0 
L4=T4XV4X0= 0 



(20) 



Hl5=Tl5XVl5X1= 5, L15=T15XV15XO=0 
H16=T16XV16X1= 4, LlB=Tl6XVl6XO=0 

Hi+H2+H3+H4+H5+H6+H7+Ha+H9+Hl0+Hn+Hi2+Hi3+Hi4+Ht5+Hi5=72 
Hi+H2+H3+H4+H5+H6-f-H7+Ha+H9+Hio-hHii+Hi2+Hl3+Ht4+Hl5+Li6 =68 
Hi+H2+H3+H4+H5+H6+H7+Ha+H9+Hio+Hii+Hi2-hHi3+Hi4+Li5+Hi6 =67 

Ll+L2+L3+L4+L5+L6+L7+La+L9+LtoHii+Li2+Li3+Li4+Hi5+Li6=5 
Li+L2+L3+L4+L5+L6+L7+L8+L9+Lio+Lti+Li2+Ll3+Ll4+Li5+Hi6 =4 
Li+L2+L3+L4+L5+L6+L7-hLs+L9+Lio+Lit+Li2+Li3+Li4+Li5+Li6=0 



[oi72] a (2i) a»e>fca><5 ± 5fc, vKoa»<o 



50 



(21) 

[0 17 3] TOPWEOfitlSrSftS-erS^i: Lt 
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[0 17 4] Sfc, **WjgfflfcJ:*ttf, #Bf*te;te^ 

3£i U — A38KT k Ki:fc5 

■C^k^it^rttcj:^, 271 — A (n = 2) (Cj;o 
T4|@i)g^§rtT5 ^t^-et6o ®(--r-^ff -^mEE 

<t tCjzoTfc, 2 7 (n = 2) iaoT4r« 

ff5 r t as-c#ftv\, 

[0 17 5] mi 7J4|£*(D7U— AStJI^rS^^i-J- 

[0 17 6] 
It2 2] 

g=n+1 (22) 

[0 17 7] il Stt^M*'^^— A«Plira:|c5«ffl 

5 : 4 i LTV^ 0 w OO^HCI^ol^T U" — A|gSc 

©»i«fc£*a £ kms:i #;ba>o ft: 0 
[0 17 8] 
[*2 3] 

(fcfc'U-JttffiSr) (23) 
[0179] £ 6> fc«BE««Sr 3 *ffig^±te^ Lft:» 

[0 18 0] 
[»24] 

g^(ft+1) m <fc*ufti«R) (24) 
[0 18 1] i©J:5^ Htt^ffi4lcJ:S«A«$S 
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-i^^5 0 ^^rtiiJ:^ a*©7W A*BS* 

a c 6 i 5 * ffij ft <o 7 y * % m ©J -c # s o 

[0 18 2] * fc, Wc^7^*SrB"J«-*-«ft:«>, 
"T^^ V— AjftS:^J*.fi8 7U— ASJPi: IT 1 6@1H 

[oi8 3] ^acn^sctjfcttbrt, N 

So 

[0184] 

[0 18 5] Vfah, 1 7W- AOpFfifea*^— ^te, 
#■9-7^7 V— Afefc: 2ffi**7 f — * t bT^^ttS ft. 
#\ JBffiSllfcfrst-CiKSfc ft a 2SlfdfH(2iWM 

*5. 

[0 18 6] **^7l^— ASBBBS^aasc^ta^ 

30 Srt(cj:i9 s ^^/^^^^^;T^1J@^ftoTv^yh. 
BW»<oit*P tc#v ^ft/J^^^^^ < ft 5 ft: * tc^fe U- 

[0 18 7] $?>(C % «-»-^7U— A«cS»arbft:«BE 
A K7>f ^oBH*^t>*fc«ft«*3611Sr#|«-r 
[0 18 8] ;:<z>j;5lc, *»WK«5»*^/kojb 

■fc^ft^itttf. «*o»w*a;-eiBJB-caE>oft: % 71/ 

-^^P*^^CaJ:5ft®^0^7^^^ ^yu^ 

ft5 G 

[SS^ffi¥ftift^] 

[HI 1 ] *%W<=o 1 oojBS»HtJ:5«ft»lMt 

OWtt^jSfeSrlftMi-.sftiftoBt?*^,^ 
[Hi 2] *»98oio<o^Jfijgffi^J:5«K**iS3S«fc 

So 

[0 3] (a) XV (b) tt, *»W©loo|gJfi®l|g 
10 ^<t5iKft**36«^*5ttS^-Y ^ v^ft«»m»fc*5tt 



(21) 
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[0 4] *»88<oio(OS6*?gJBlK:j:5«**«iS«fc 
10 5] *^0 1ocd^J£^S|{cJ:5^b^^(c 

[IS 6 J *»89© l o<0SEK»*te J: 
0-Cfc£ o 

[B 8 ] *^?gco i ^vmK&n&xzmMat&iimfc 

So 

[Ull] 5 1 o^HJfc^JBfcJ: s**3lfl| 

X^*©W»^r»S:tftM-*--5fc«>oi)B-C«>6o 

^^&^co-#J^r0T*fc5 o 

[bi 3] ttm<D*it»i4>fm&m\£*&ma»wk3t 

V*©«»*ffi«rR«i"Sfcae>OB'r*>6 0 
[01 4] ^Bgo*fcM©30k3gtt^J:S*Jia6iiat* 



^§9*F 9-3 1 9 3 4 2 



10 



20 



30 



40 



[sis] ^awosfcsjojiifi^ttfcjisafi^iBx 

W*^«»*8feS:RWi--5fc«>OB"Cfc6o 
[016] ^Mo*fc»j<D|Q6^tttr J:5«ft3SfltR 

W-toe»*jSSSrRM-t"*fcfeoB-e*>S 0 
[017] 1J*©7 1/- a j6H*at i 5 7 w^Jkic 

[01 8] «58Sr7U-AjeB**fcafflLfe:»^<D 



1 
2 
3 
4 
5 
6 

1 1, 
1 2 

1 3 

2 1 
22. 



1.' 
2 * 



1 1 * 7 ix— A^^ey 

2 2' x-^yffiMfiiiHiK 

2 3. 2 3' K9-f ^SOWIIIK 

2 4 n:3SfT5u*^iHiK 
3i, 3i' m&$£*Em$& 

3 2 mEEir v^^m^ 



4-1—4-Y. 
5- 

6 1 
6 2 

10 0. 2 0 0. 
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